Induction of high level IL-2 production in CD4+8- T helper lymphocytes requires post-thymic development.
Triggering of the CD3:TCR complex by optimal concentrations of anti-CD3, anti-TCR beta-chain, and allogeneic stimulator cells induced dramatically higher levels (fivefold for anti-CD3, greater than 10-fold for anti-TCR beta-chain, 84-fold for alloantigen) of IL-2 production in spleen CD4+8- T cells than their thymic counterparts, despite comparable levels of CD3 and TCR beta-chain expression. The nature of the reduced IL-2 production was examined by analysis of anti-CD3-induced IL-2 production at the single cell level. The frequency of IL-2-producing cells in spleen CD4+8- T cells (40.0%) was approximately threefold that of thymus CD4+8- T cells (14.5%). Furthermore, the average IL-2 levels among positive IL-2 producers was also approximately threefold higher in spleen CD4+8- T cells than their thymic counterparts. Adoptive transfer of purified Thy-1.2+ CD4+8- T cells into Thy-1.1-congenic hosts provided a physiologic and histocompatible system that enabled identification of transferred donor (Thy-1.2+) among a sea of host (Thy-1.2-) CD4+ T cells, whose immune function with respect to IL-2 inducibility was examined after isolation by electronic cell sorting. Donor CD4+ T cells thus isolated from host spleen shortly (1 day) after i.v. transfer of thymus CD4+8- T cells were similar to freshly isolated thymus CD4+8- T cells in that they both produced little IL-2 in response to anti-CD3. However, by day 3 post-transfer, IL-2 production by donor CD4+8- T cells had more than doubled and by day 8, they produced IL-2 levels comparable to those of host spleen CD4+8- T cells. A similar acquisition of high level IL-2 inducibility in thymus CD4+8- T cells upon i.v. transfer into Thy-1.1-congenic hosts was also observed using allogeneic cells as the stimulus of IL-2 production. When thymus CD4+8- T cells were intra-thymically transferred into Thy-1.1-congenic hosts, those donor cells that emigrated to the periphery became high IL-2 producers in a time-dependent manner, whereas those that remained inside the thymus showed no signs of up-regulation in IL-2 inducibility. Intrathymic transfer of CD4-8- thymocytes revealed that the most recent thymic emigrant CD4+8- T cells contained few IL-2-producing cells and were not functionally mature with respect to high level IL-2 inducibility.